Differential distribution of parvalbumin immunoreactive neurons in the striatum of cocaine sensitized rats.
Intermittent administration of psychostimulants such as cocaine and amphetamine can result in behavioral sensitization, which is believed to model the onset of drug addiction, as well as possible neural adaptations that lead to addictive behaviors. The dorsal striatum and the nucleus accumbens (NAc) have been shown to play an integral role in this phenomenon. However, these structures comprise a complex neuroanatomical organization, and few studies have correlated anatomical differentiation within these brain regions with functional (i.e. behavioral) outcome, particularly after psychostimulant exposure. Parvalbumin (PV)-containing GABAergic interneurons are a key neuronal cell population that can significantly regulate input-output functions in these brain regions. The present study quantified parvalbumin-immunoreactive cells in subterritories of the striatum and NAc in animals behaviorally sensitized to cocaine. Rats received a sensitization-inducing regimen of cocaine (twice-daily injections of 15 mg/kg i.p. for 5 consecutive days). Two or 14 days following the last injection, rats were given a challenge injection of cocaine (15 mg/kg i.p.), and killed 2 h later. Sections through the striatum (including the NAc) were processed for parvalbumin immunoreactivity, and the number of immunoreactive neurons was quantified. Repeated cocaine administration resulted in robust sensitization that correlated with transient increases in the number of PV immunoreactive neurons in the ventrolateral, dorsolateral and dorsomedial striatum. After a 2-week withdrawal period, sensitized animals showed a significant decrease in the number of PV+ neurons in the ventrolateral shell of the NAc and dorsomedial striatum, and no significant difference in any other area examined. These data suggest a dichotomous role for PV interneurons in different subterritories of the striatum and NAc during the short-term (induction) vs. long-term (expression) phases of cocaine sensitization.